ABSTRACT. The Eisleck region forms the northern third of the territory of the Grand-Duchy of Luxembourg and also represents the southeastern part of the Ardennes. The underground is made up of detrital rocks (shales and sandstones) of lower Devonian age folded during the Variscan orogeny. They have undergone strong diagenesis reaching up to weak metamorphism. In order to allow modern geological mapping of this area, a lithostratigraphical framework is proposed. Seven formations are considered and their lithological characteristics, thicknesses and paleogeographical settings are described. References to their paleontological content are also mentioned. Comparisons with their Belgian lateral equivalents are drawn in order to facilitate the cross-border comprehension of geological maps.
Introduction
The Grand-Duchy of Luxembourg is divided into two main geographical regions, the Eisleck (Oesling in German) to the north (32% of the area) and the Guttland to the south (68% of the area). They correspond to two main geological provinces of the country (Fig. 1 ).
In the Eisleck region, lithostratigraphic units are of lower Devonian (Pragian and Emsian) age; they were folded during the Variscan orogeny) and belong to the SE part of the Ardenne Anticlinorium. From NNW to SSE, the main tectonic structures are: the Houffalize Synclinorium, the BastogneStubach (Stupbach) Anticlinorium, the Neufchâteau-WiltzEifel Synclinorium and the Givonne Anticlinorium. In detail, these large scale structures are complicated by numerous secondary synclines and anticlines.
In the Guttland region, lithostratigraphic units belong to the Mesozoic era (Triassic and Jurassic); they are relatively flat-lying and form the northeastern tip of the Paris Basin, the so-called "Gulf of Trier-Luxembourg".
The oldest contribution to geology of the Eisleck region dates back to 1828 and is due to Steininger. The works of Wies (1867) and Wies & Siegen (1877) do not provide a lot of substantial additional information, except on the mineral wealth contained in the grounds of the Eisleck region. The first important contribution concerning the geological subdivisions of the Eisleck region is due to Gosselet (1885) . Up to recently, the Luxembourg Devonian stratigraphy mainly referred to Lucius (1950) . Lucius has indeed published in 1949 a geological map at the scale 1 to 50,000 (Detailed geological map of Luxembourg, Sheet 8, Wiltz) in which a stratigraphic pattern was proposed and which has been used up to now. Lucius's work (1950) contains a detailed description of his observations and geological concepts. Previously, the geological subdivisions given by Gosselet (1885) were adapted in various works by Asselberghs (1912 Asselberghs ( , 1913 Asselberghs ( , 1927 Asselberghs ( , 1932 Asselberghs ( , 1941 Asselberghs ( , 1946 and Lucius (1913 Lucius ( , 1937 Lucius ( , 1940 Lucius ( , 1947a . Later, Furtak (1965) and Konrad & Wachsmut (1973) considered that certain subdivisions of Lucius could not be ascertained in the field. Dejonghe (2015) reassessed the question for geological mapping purposes (Table 1) .
D in a n t S y n c li n o ri u m B ra b a n t P a ra u to ch to n M id i F au lt Asselberghs (1946 ( ) & Lucius (1950 made extensive reviews on all published works on the lower Devonian in Belgium and Luxembourg prior to their respective papers.
A revision of the geological maps at a scale of 1 to 25,000 started in Luxembourg in 1971, but it mainly concerned the Guttland part so far. During the works on a first sheet in the Eisleck region (no. 1, "Troisvierges", Dejonghe (2015) , completely in the lower Devonian units), the need for a stratigraphic framework arose.
As detailed geological mapping started in Wallonia in 1990, comparisons with Belgian lateral lithostratigraphic equivalents were performed in order to facilitate the comprehension of cross-border geological maps. Bultynck & Dejonghe (2001) provided descriptions of the Devonian lithostratigraphic units used in Belgium. The National Commission for Stratigraphy Belgium (http://ncs.naturalsciences.be) updates information continuously.
The various stratigraphic contributions are summarized in Table 1 . Comparisons between the Eisleck region and corresponding Belgian lower Devonian formations are schematized in Figure 2 . This paper is devoted to the geological formations of the Eisleck region, following Hedberg's rules (Hedberg, 1976) . The spelling of certain terms and localities can differ according to the different authors. The original writing has always been preserved.
A location map of localities mentioned in the current paper is supplied in Figure 3 . Furthermore, the coordinates (longitude E/latitude N) of the type localities are given in the WGS84 system. Neuchâteau -Asselberghs, 1946 Couches de StVith (faciès gréseux)
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Sg3 -Coarse-grained and compact shales, badly stratified, with rare argillaceous sandstone beds Sg3s -Sandstone facies : Mosar (1987) determined that the intensity of metamorphism in the Eisleck region varies between deep diagenesis and epizonal metamorphism: upper Emsian rocks reflect an anchizonal and slightly epizonal metamorphism, middle and lower Emsian rocks are affected by an anchizonal and epizonal metamorphism and metamorphism in Pragian rocks is clearly epizonal. In the Eisleck region, metamorphism intensity is thus very weak to weak.
In French, the word "schiste" is used to describe a sedimentary rock composed of clay-sized and silt-sized particles which splits along planes of cleavage. When the rock is very fine-grained and the cleavage very strong, the French term "phyllade" is commonly preferred. As the word "schist" refers in English to a clearly metamorphic rock, we prefer to translate the French word "schiste" by "shale". The French word "phyllade" is translated by "phyllite". The word "slate" ("phyllade ardoisier" in French) refers to an argillaceous rock affected by a very pronounced foliation cleavage. In the older French literature, the word "quartzophyllade" is very common and is most commonly described as a mixed rock made up of mm to cm alternations of shales (or phyllites) and sandstones (or quartzites).
Regarding the paleontological works related to the stratigraphy of lower Devonian in this area, the pioneer works of Leblanc (1923) , Asselberghs & Leblanc (1934) and Asselberghs (1946) have to be mentioned. They provide lists of macrofossils and localities where they were found. Paleontological investigations of Asselberghs (1946) summarized (pp. 326-346) and often mentioned in the lists of fossils detailed by Lucius (1950, pp. 54-62) . Kräusel & Weyland (1930) , Lippert (1937 Lippert ( , 1939 , Solle (1937) , Fuchs (1989) , Franke (2006a,b) , Franke (2016) , Basse & Franke (2006) , , and Poschmann & Franke (2006) also conducted paleontological studies in this field. In summary, these works indicate that the Villé Formation is of Pragian age, that the Stolzembourg and Schuttbourg units of Lucius (1949 Lucius ( , 1950 are of lower Emsian age, that the Clervaux shales tend to have a middle Emsian age and that the Berlé Quartzite as well the Wiltz shales belong to units from the upper Emsian.
On the basis of 40 palynological samples, Steemans et al. (2000) made a preliminary survey of the palynological content of the lower Devonian in the Eisleck. Miospores allowed a dating of many samples, most ranging from Pragian to Emsian. Only 2 species were characteristic of the Lochkovian and were likely reworked. A complementary study on 60 samples from the North of Luxembourg was also undertaken by Steemans & Brasseur (1999) . Their results pointed out that the Emsian-Eifelian limit was never reached. But they also underline that the continental origin of the organic matter implies that the layers are either continental or nearshore marine. Furthermore, the thermal alteration, which varies with the age of the samples, is more pronounced in the Pragian and the early Emsian than in the late Emsian.
Mirwart Formation -MIR
Type locality situated in Belgium, along the railway section crossing Mirwart (Fig. 3 ); WGS84 coordinates: 5.26/50.06. This formation does only occur on a small area in the Eisleck. Immediately to the west, in Belgium, it consists of irregular alternations of dark blue phyllites, shales and siltstones with argillaceous sandstone layers and series of sandstones and quartzites of light gray, beige-gray and green-gray colors. Generally, the thicker series of sandstones and quartzites deliver nice outcrops. However, it does not mean that these kinds of rocks are predominant in the formation (Dejonghe, 2013) . Goemaere & Dejonghe (2005) described the paleoenvironments of this formation at Flamierge, a Belgian locality close to the Belgian-Luxembourgish border. Distinctive sedimentological structures pointed out that the very fine sands, coarse-grained silts and muds are originating from a tidal flat environment. Tidal channels, mud flats, mixed flats and sand flats sub-environments are vertically stacked. The lower boundary of the Mirwart Formation does not appear in Luxembourg. The upper boundary is characterized by a thick series of sandstone and quartzite beds.
Villé Formation -VIL
Type locality situated in Belgium, along the La Roche-enArdenne to Houffalize road (Fig. 3) ; WGS84 coordinates: 5.59/50.17.
In Belgium, this formation outcrops distinctively between La Roche-en-Ardenne and Houffalize (Dejonghe, 2013) . However, its extent is very limited in the north of the Eisleck region, due to the pinching-out of the layers to the northeast. Rock types are very similar to those of the Mirwart, Jupille and Our formations but are characterized by the rather frequent occurrence of fossiliferous sandstone layers (more than 200 different species have been described including crinoids, brachiopods, bivalves, trilobites, tentaculites and corals) (Asselberghs, 1946, pp. 147-157) .
In the La Roche-en-Ardenne area, the cement of the fossiliferous sandstones is clearly of carbonate nature (reaction to 0.1 N HCl). At the outcrop, corresponding rocks are generally weathered and are made up of a brownish limonitic residue. Towards the east, the carbonate cement gradually disappears and fossils are diluted in thicker layers (up to a few meters).
Shells were reworked in sand-bearing beds under the action of waves and currents, possibly during storms (tempestites). A Pragian age is assessed by Godefroid et al. (1994) .
The Villé Formation has also been named Radelange Formation (d2R) by Colbach (2003) in the geological map sheet no. 7 "Redange". In the absence of good quality outcrops and now that the correspondence to Villé has been established, the Radelange term should be abandoned and only Villé should be used.
The lower boundary of the Villé Formation is defined by the first occurrence of fossiliferous beds more or less carbonated; the upper boundary, by the last occurrence of such beds.
Martelange Member -MTL -of the Kautenbach-Troisvierges Formation
Type locality of Martelange, a village situated in Belgium, exactly on the Belgian-Luxembourgish border, the corresponding locality on the Luxembourgish side being called Rombach-Martelange (Fig. 3) This member, located at the bottom of the KautenbachTroisvierges Formation (KAT), is made up of blue-gray slates which were locally exploited as tiles for roofing and similar purposes in the Martelange -Perlé area and near Asselborn (Emeschbaach) situated some 30 km further to the north. Foliation cleavage (schistosity) is very pronounced. The member is very lenticular and can locally disappear completely. Geological setting and underground mining of this unit were described by Asselberghs (1924) and Lucius (1947b Lucius ( , 1950 .
This member of the Kautenbach-Troisvierges Formation is essentially characterized by blue-gray slates which were locally exploited.
Kautenbach-Troisvierges Formation -KAT
New formation named after Luxembourg localities. Typical outcrops are situated around the Troisvierges railway station and in the Kautenbach hamlet, 5 km east of Wiltz (Fig. 3) ; WGS84 coordinates: Kautenbach: 6.016/49.951; Troisvierges: 5.992/50.120. Gosselet (1885, pp. 283-290) has distinguished the "phyllades de Trois-Vierges" to the north and the "schistes de Kautenbach" to the south, both of "Coblenzian" age (Pragian). Asselberghs (1912, p. M93) referred to the Trois-Vierges and Martelange phyllites of "Siegenian" age (Sg2) (Pragian).
In the Troisvierges area, blue-gray phyllites predominantly occur (Fig. 4) . They split into fine sheets that can contain pyrite cubes (up to 1 cm). In some places, the phyllites are silty to sandy and slightly micaceous. Locally, the phyllites contain (occasionally lenticular) beds of light gray or greenish-gray sandstones, sometimes argillaceous and/or slightly micaceous. These sandstone beds are often cut by milky quartz veins which do not extend in the surrounding phyllites. More particular characters may also develop, such as a quartzitic nature, abundant pyrite cubes (mainly in sandstone beds), oblique stratification and wavy bedding. Load casts are rare.
In the Kautenbach area, the blue-gray shales largely outcrop in many different places and reach a total stratigraphic thickness of 1350 m which is more than in the Troisvierges area. Furthermore, access to these various outcrops is very easy as they do not require any authorization. Blue-gray shales are predominant at the bottom. They may contain light gray sandstone laminae and argillaceous sandstone beds (10 cm maximum in thickness) which underline the stratification. The latter are more and more abundant when rising up in the stratigraphic column. Near the top, they can occur as metric series of beds that are often cut by milky quartz veins. The sandy character is thus more pronounced in the Kautenbach area than in the Troisvierges area. Fossils are rare, consisting essentially of brachiopods and bivalves. A Pragian age is likely (Godefroid et al., 1994) .
The Kautenbach-Troisvierges Formation is interpreted as a lateral variation of the Laroche Formation under its socalled "St-Vith facies" (see Fig. 2 ). The St-Vith facies was introduced by Asselberghs (1927, p. 206 ) who delineated its features in 1946 (pp. 179-186) . It is also named Grumelange Formation (d2G) by Colbach (2003) in the geological map sheet no. 7 "Redange", a term that should now be abandoned.
The lower boundary of the Kautenbach-Troisvierges Formation is defined by the occurrence of predominantly blue-gray phyllites overlying fossiliferous beds more or less carbonated of the Villé Formation. The formation is essentially characterized by blue-gray phyllites incorporating sandstone series at the top.
Jupille Formation -JUP
Type locality of Jupille, a small village in Belgium between Hotton and La Roche-en-Ardenne, in the Ourthe valley (Fig.  3) ; WGS84 coordinates: 5.54/50.21.
The abundance of sandstone beds at the top of the Pragian justified the introduction of the Jupille Formation in eastern Belgium by Dejonghe et al. (2008) . This formation, well represented in the Ourthe valley, extends up to Luxembourg, while strongly bevelled in this direction (Fig. 2) .
The formation is made up of abundant lenticular beds (a few centimeters or decimeters, sometimes meters thick) of green, blue-green or greenish-gray sandstones, sometimes laminar and also sometimes argillaceous. A limonitic alteration in the periphery of the fractured blocks is common. Occasionally, beds are gathered in several meters thick series forming large outcrops which have frequently been mined. Sandstone beds are interlayered with blue-gray siltstones and phyllites similar to those of the La Roche and KautenbachTroisvierges formations. Gray micaceous sandstones with tool marks, current ripples, lenticular and oblique stratifications and wavy bedding also occur. Load cast up to 50 cm long have been observed. All intermediate rocks between pure sandstones and pure quartzite do exist. The cement of the rock can also be very slightly carbonated. Fossils were described by Asselberghs (1946, pp. 181-184) . The Pèrnelle Formation, which is situated above the Jupille Formation in Belgium, is comprised in the palynological biozone Su in the uppermost Pragian or lowermost Emsian (Steemans, 1989; Streel et al., 2000) . This datum gives a stratigraphical constraint to the Jupille Formation (see Table 1 ).
If a thickness of around 1500 m is attributed to the Kautenbach-Troisvierges Formation, and due to the inclination of the fold axes of about 10° towards the NE, the rocks situated in the Lengeler region (Belgium) and the north of the Eisleck belong either to the top of the KautenbachTroisvierges Fm or to the Jupille Fm, which has a very reduced thickness in Luxembourg. Although palynological investigations by Ph. Steemans on 12 different samples did not succeed in dating these rocks, Dejonghe (2015) suggested an attribution of the rocks in the northernmost part of the Eisleck to the Jupille Formation.
Shortly, the Jupille Formation is made up of abundant lenticular sandstone beds interlayered with blue-gray siltstones and phyllites similar to those of the Kautenbach-Troisvierges Formation.
Our Formation -OUR, Stolzembourg Member -STO and Schuttbourg Member -SCH
Our is a new formation named after the Our river and valley on the German-Luxembourgish border, where relevant rocks widely outcrop; Stolzembourg is a village in the Our valley; Schuttbourg is a castle in the Clerve valley north of Kautenbach; both are situated in Luxembourg (Fig. 3) Gosselet (1885, pp. 276-283) introduced the notions of "quartzophyllades de Heinerscheid" to the north of the Eisleck and "quartzophyllades de Schuttbourg" to the south. He considered that the "quartzophyllades de Schuttbourg" were directly situated above the Kautenbach shales. Asselberghs (1912, p. M93) used a comparable terminology for the Emsian Em1. Later, Lucius (1949 Lucius ( , 1950 distinguished, at the bottom, the "schistes de Stolzembourg" and, at the top, the "quartzophyllades de Schuttbourg". Furtak (1965) grouped both units in a single series labelled "C complex" (see Table 1 ).
For Lucius (1949 Lucius ( , 1950 , clear petrographic differences between the bottom and the top of this series justified the subdivision into two parts. He stated that:
In the lower part (E1a), corresponding to the "schistes de Stolzembourg", shales, phyllites and mixed quartzite and phyllites of dark colors are prevailing and show intercalations of thin and rare quartzitic sandstones. Stratification is nearly completely wiped away by the foliation (schistosity);
In the upper part (E1b) forming the "quartzophyllades de Schuttbourg", stratification is very clear due to the presence of thick beds of quartzitic sandstones that are frequently intercalated in the shales and phyllites.
Even if we recognize that the lower part of this series significantly differs from the upper part, Lucius's subdivision (1949 Lucius's subdivision ( , 1950 cannot be easily applied in the field as lithologic variations are progressive. Subsequently, an accurate stratigraphic limit materialized by a clear marker bed cannot be defined. Lucius's subdivisions should be considered as facies variations within the Our Formation. This point of view is shared by Furtak (1965) and Muller (1980, pp. 586-587) . Konrad & Wachsmut (1973) are going even further, considering that limits cannot be placed between the KautenbachTroisvierges Formation, the Stolzembourg Member and the Schuttbourg Member and that they all should be grouped into a single unit. In this paper, we adopt the views of Furtak (1965) and Muller (1980) . In order to facilitate the lecture of older works, we suggest subdividing the Our Formation into two members (Stolzembourg and Schuttbourg), while we believe this limit between the two members is very subjective due to the progressive variation in lithology.
In the Stolzembourg Member, the argillaceous nature of the rock is predominant. Rocks are silty to sandy and consist of dark gray or dark blue-gray shales or coarse-grained phyllites. Shales and phyllites pass imperceptibly into argillaceous and weakly micaceous dark gray and dark blue-gray sandstones. Occasionally, very compact sandstones with a thickness of a few cm to a few dm occur. Current ripples and load casts (Fig.  5 ) may be observed.
In the Schuttbourg Member, shales and phyllites incorporate frequent sandstone and quartzite beds, with thicknesses often between 10 and 30 cm. Beds are isolated or grouped in sets reaching more than 20 m in thickness, and then usually mined in quarries (Heinerscheid, Lieler, Sassel, Weiswampach, Consthum, etc.) . This rock type is locally referred to as "Hasselt". The colors of the sandstones are mostly gray to greenish and significantly clearer than those of the surrounding shales and phyllites. Sandstones become darker and darker with an increasing argillaceous and micaceous content. In some places, laminar textures, and even ribbon texture, occur (in the latter case, the rock consists of a mixture of alternating gray sandstones and dark gray argillaceous sandstones, a rock type usually referred to as "quartzophyllade" by former authors). Undulating joints (current ripples) are present but rare. Beds are usually limited by planar surfaces. They are sometimes lenticular. Load cast were observed at various stratigraphic levels. The thickest beds of sandstones are usually crossed by milky quartz veins. But no boudinage was observed (competent beds between less competent layers are not streched, thinned and broken at regular intervals into bodies resembling boudins or sausages).
The load casts (also called pseudonodules) of the Our Formation were described by Macar & Antun (1950) . They are present at various stratigraphic levels in both members of the Our Formation, but with a greater abundance in the Stolzembourg Member. Their distribution is erratic and a correlation between the different levels is difficult to establish. However, they remain useful structures in order to assess the polarity of the beds.
Most of the rocks are non-fossiliferous. Fossils were however described by Asselberghs (1932, p. 5) in the vicinity of the Schuttbourg castle. Furthermore, Basse & Franke (2006) have studied two fossiliferous sites (Buregronn and Reidesbaach near Heiderscheid) that have yielded a rich and well preserved fauna of marine benthic invertebrates. Most striking features of these beds are the high number (11) of trilobite taxa identified for the first time in Luxembourg. The occurrence of some exotic fenestellids is also worth mentioning. Basse & Franke established a very early Emsian age for the Reidesbaach site. The beds of the Buregronn site are slightly older than Reidesbaach and have yielded a small and fairly different trilobite fauna. Poschmann & Franke (2006) Based on fresh outcrops during the digging of the trenches of the E42 highway, Vandenven (1990) suggested the name "Breitfeld-Steinebrück Formation" for the Our Formation. Unfortunately, at present, outcrops have disappeared or are strongly covered by vegetation. Therefore, this name is unused and abandoned.
To indicate a lower boundary for the Our Formation is a case of wishful thinking as variations in lithology are progressive. This formation is essentially made up of dark blue-gray shales or coarse-grained phyllites that incorporate frequent sandstone and quartzite beds more and more abundant towards the top. The upper boundary is placed below the first variegated and/or pale green beds of the Clervaux Formation.
Clervaux Formation -CLE
Type locality of Clervaux, Grand-Duchy of Luxembourg (Fig. 3) ; WGS84 coordinates: 6.03/50.05.
The name is due to Gosselet (1885, pp. 269-276) who mentioned the "schistes rouges de Clervaux". It is indeed the color which is the characteristic feature of this formation. The rocks are made up of a mixture of light gray, light green or pale olive-green (predominant feature) and variegated (red and green) shales in which sandstones and quartzite are intercalated. Sandstones display different colors (dark green, bluish, rarely red). They are either coarse-grained or finegrained and often micaceous. Quartzites are generally whitishgray. The pale green shales show a soft talc touch. Lithologic variations are rapid and likely due to sedimentation zone variations (marine, coastal and continental). Asselberghs (1932, p. 9) considered that the Clervaux beds corresponded to a regression. However, in 1941, he stated more precisely that the maximum of regression occurred in the lower part of the Clervaux shales of middle Emsian age. Then a transgression started in the middle Emsian and continued up to the end of the Clervaux period and later on, during the upper Emsian, with the deposition of the Berlé Quartzite and the Wiltz shales (Asselberghs, 1941, p. 78) . Franke (2006b) attempted to document and to establish the character of the Clervaux beds as a river dominated delta by means of facies studies. He interpreted the simultaneously deposited fauna of the stagnant water area within the delta plain and the marine shallow water fauna at the delta front and further in the prodelta as well as in reoccupied areas with pioneer populations. The assumption of a dawning estuary is very likely during this time and confirmed by Michel et al. (2010) . They conducted a sedimentological study using facies analysis and magnetic susceptibility of beds of the Clervaux Formation in the Wiltz Synclinorium (Himmelbaach quarry). They put forward a tide-dominated marginal-marine depositional model composed of three facies, respectively: tidal channels, tidal flat and tidal sand ridge. Fossils are scarce in the Clervaux Formation. However, a fossiliferous deposit near Wiltz allowed Asselberghs (1941, pp. 75-78) to determine an Emsian age for this formation. Franke (2006b) identified characteristic marine and continental Emsian fauna.
We have to mention that some confusion may arise if we compare the different stratigraphic views concerning the Clervaux Formation in Luxembourg and in Germany even if we know that a formation can be diachronous and can vary laterally in thickness. For the German authors, the "Klerfer Schichten", the "Klerf Schichten" or the "KlerfFormation" do not correspond to the same stratigraphic level as for the Clervaux Formation ("Klerf Formation") used in Luxembourg (see e.g., Landesamt für Geologie und Bergbau Rheiland-Pfalz, 2005, pp. 36-39; Ribbert, 2008 , p. 288, or, for a larger comment, Franke, 2006b . The German meaning is summarized in the Lithostratigraphische Einheiten Deutschlands (Ribbert, 2007) . Indeed, in Germany, the "Klerf Formation" corresponds to a much larger part of the Emsian and thus also includes the time span of the Our Formation. As the term "schistes rouges de Clervaux" was introduced by Gosselet in 1885, the use of this term in its original meaning benefits from a clear priority. The use of the same locality name for two different stratigraphic units has to be considered as a misapprehension by the German authors, even if they considered that the two corresponding series have the same facies.
The lower boundary of the Clervaux Formation corresponds to the first occurrence of variegated and/or pale green beds; the upper boundary, to the last variegated and/or pale green beds.
Berlé Quartzite Member -BER
The Berlé Member is situated at the top of the Clervaux Formation or at the bottom of the Wiltz Formation (Berlé is a small village situated between Bastogne and Wiltz in the Grand-Duchy of Luxembourg (Fig. 3) ; WGS84 coordinates: 5.857/49.952).
The term was first used by Gosselet (1885) who mentioned the "quartzites (plural) de Berlé". The rock typically is a white quartzite, occurring in massive beds ranging in thickness from a few decimeters to a few meters, separated by shale interlayers. Its stratigraphic position was discussed by Asselberghs (1932, p. 6 and pp. 14-15) and by Lucius (1950, p. 21) . It was sometimes placed at the top of the middle Emsian (in the Clervaux Formation, e.g. by Asselberghs, 1932; Lucius, 1947a,b; Muller, 1980) and sometimes at the bottom of upper Emsian (at the bottom of the Wiltz Formation, e.g. by Gosselet, 1885; Lucius, 1950) . Minten (1997) considers it as a diachronous level at the same time at the top of the Clervaux Formation and at the bottom of the Wiltz Formation. Either way, the Berlé Quartzite is a very good marker level at the limit between middle and upper Emsian. Michel (2012) put forward a model in which the Berlé Quartzite corresponds to tidal sand ridges and laterally changes into the flaser-bedded sandstones of the top of the Clervaux Formation. This lateral facies transition tends to proof that the Berlé Quartzite is a lenticular deposit. It is an outstanding landscape feature and a very resistant rock appreciated as building stone and for its refractory qualities. The measurement of the illite cristallinity index showed that the Berlé Quartzite underwent variable conditions of burial, depending of the area considered. The quartzite contains numerous fossil molds (mainly bivalves), described by Asselberghs (1946, pp. 261-265) , Lucius (1950, pp. 60-61) and Franke (2016) .
Shortly, the Berlé Member is a level of white quartzite beds.
Wiltz Formation -WIL
Type locality of Wiltz, Grand-Duchy of Luxembourg (Fig.  3) . Gosselet (1885) The Wiltz Formation is made up of blue, green or dark green shales (either fine-grained or coarse-grained), sometimes micaceous. Relatively rare thin sandstone layers are occasionally interbedded in the shales. The shales contain numerous fine-grained sandstone nodules. Muller (1980, p. 587 ) also mentions the occurrence of spherosiderite concretions. Fossiliferous beds (mainly brachiopods, trilobites, orthoceratidae) very rich in Spirifer arduennensis are frequent, mainly in the lower part of the formation (Asselberghs, 1946) (Fig. 6) . A detailed list of fossils is given by Lucius (1950, pp. 60-61 (2016), a rich fauna of Pleurodictyum-like corals. Stratification is usually difficult to recognize due to a very strong foliation (schistosity). The sandstone nodules are indeed generally elongated, reaching a length of over 15 cm and are reoriented in the foliation planes (Asselberghs, 1932, p. 9; Muller, 1980, p. 587) .
The Wiltz Formation is mainly made up of blue, green or dark green shales with sandstone nodules and relatively rare interbedded thin sandstone layers. Fossils are frequent. The lower boundary corresponds to the first blue, green or dark green shales overlying the last variegated and/or pale green beds of the Clervaux Formation. The upper boundary is not exposed in Luxembourg.
Thicknesses of the formations
Thicknesses of the various formations of the lower Devonian in the Ardennes region are presented in Table 2 . Data are compiled from Asselberghs (1946, p. 189, p. 224, p. 250, p. 275), Lucius (1950, p. 21) , Konrad & Wachsmut (1973, pp. 4-6) , Furtak (1965, p. 287, pp. 290-292) , Minten (1997) and Bultynck & Dejonghe (2001, pp. 42-44) . Asselberghs (1946, p. 357) mentions that, according to Fourmarier, the maximum thickness of the lower Devonian is 9000 m in the Neufchâteau Synclinorium. However, his assessment is more moderate and the figure that he advances is roughly half of Fourmarier's. On pages 361-367 and in plate 4 of his annexes, he discusses the variations of thickness for the lower Devonian in Belgium and adjacent countries. A general trend shows an increase of thicknesses from north to south up to the central part of the Neufchâteau basin. More to the south of this area, thicknesses would decrease, which allows concluding to a high in this direction. Lucius (1950) conforms to Asselberghs (1946) data. Thicknesses of the various formations are considered higher by Konrad & Wachsmut (1973) and even significantly higher by Furtak (1965) . Indeed, Furtak's figures are in average two to three times higher than those of Asselberghs and Lucius. Nevertheless, Furtak pointed out these figures on the basis of detailed cross-sections. Dejonghe's data for the north of the Eisleck are in the range of those of Asselberghs, Lucius and Konrad & Wachsmut (op. cit.) .
Conclusions
In order to allow modern geological mapping of the Eisleck area, a lithological framework (based on detailed field mapping of the sheets Troisvierges and Clervaux) is proposed. Seven formations are considered and their lithological characteristics, thicknesses and paleogeographical settings are described. References to their paleontological content are also mentioned.
Detailed geological mapping printed at the scale 1 to 25,000, with field survey at the scale 1 to 10,000, started in Wallonia in 1990. It was documented by Bellière et al. (2007) . Further information may be found on the website at the address: http://geologie.wallonie.be/.
It should be required that national borders did not prevent geological correlations between different countries. The present contribution aims at providing a useful lithostratigraphic framework for the geological mapping in the Eisleck region and aims at helping cartographers involved with border maps between Belgium and Luxembourg to harmonize their drawings. Indeed, formations existing at both sides of the border are correlated.
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